Differential effect of vitamin D on NOD2- and TLR-induced cytokines in Crohn's disease.
Accumulating evidence implicates defective innate immunity in the pathogenesis of Crohn's disease (CD). Ineffectual NOD2 (nucleotide-binding oligomerization domain 2) is the most common susceptibility gene contributing to CD. Vitamin D (vD), a potent modulator of innate and adaptive immunity, induces NOD2 gene expression and its downstream function. We hypothesized that the hormonal form of vD (1,25D) could beneficially modulate innate immune function in CD. Using peripheral mononuclear cells and monocyte-derived dendritic cells (Mo-DCs) from CD, it was found that 1,25D decreased Toll-like receptor (TLR)-induced cytokine production and enhanced cytokine levels induced by muramyl dipeptide (MDP), the NOD2 ligand. 1,25D increased the synergistic effect provided by NOD2 and TLR co-activation on interleukin (IL)-10, IL-23, and tumor necrosis factor-alpha (TNF-α). Whereas 1,25D inhibits Mo-DC TLR-induced cytokines, co-stimulation of NOD2 results in increased IL-10 and IL-23. IL-12p70 was completely abrogated by 1,25D. 1,25D similarly modulated cytokine production by immune cells in ulcerative colitis patients and healthy controls. Mo-DCs from CD patients heterozygous for NOD2 mutations had a response similar to those from patients without NOD2 mutations. Immune cells from patients homozygous for the 1007 fs mutation were unresponsive to MDP and 1,25D. Our in vitro data support 1,25D as a potential modulator of immunity. However, these results cannot be extrapolated to CD patients without further controlled studies.